between the common temperature and a light red heat about 12 per cent. The following metals were chemically pure :-Silver, gold, zinc, cadmium, tin, lead, antimony, quicksilver, bismuth, tellurium. Those pressed were sodium, zinc, magnesium, calcium, cadmium, potassium, tin, lead, strontium, antimony, bismuth, tellurium, and the alloys of bismuth-antimony and bismuth-tin. The way in which these wires were made is described in the ' Philosophical Magazine' for February 1857.
II. " On the Thermo-electric Series." By A ugustus Matthiessen, Ph.D . Communicated by Charles W heat stone, Esq. Received November 20, 1857.
[ Abstract.] Being enabled by the method described in the ' Philosophical Ma gazine ' (Feb. 1857 ) to obtain wires of the metals of the alkalies and alkaline earths, I have determined their places, together with those of most of the other metals, in the thermo-electric series.
If A, B, C are different metals, and (AB), (BC), (CA) the electromotive powers of thermo-elements formed out of each two of these metals, whose alternate soldering points are at two different temperatures, so is (AB) + (BC) + (CA) = 0, and therefore
where the values a, b, c not only depend on the two temperatures, but also on the nature of each of the metals A, B, C. As the differences of the same constitute the electromotive powers, the value for either of these metals may be put = 0. If the temperatures of the soldering points of a thermo-element only vary slightly, the electromotive powers may be said to be in ratio with the difference of the two temperatures, and under the same conditions the values a, b, and c are also in ratio with the difference of the temperatures, and their relations to each other therefore independent of the same.
If now the value of the second metal relative to the above value of the first be taken equal to 1, the values of the others, in relation to these, become constants, and only depend on the nature of each m etal; these values I will call the Thermo-electric Constants. The results obtained are given in the following Table, where the thermo electric constant of chemically pure silver is taken = 0, and that of a certain commercial sort of copper = 1. Bismuth (commercial, pressed wire , drawn, hard) The method by which these determinations were made is the following:-Two thermo-elements, whose warm and cold soldering points had the same temperatures, were compared with each other ; these formed a circuit with the coil of a multiplicator, which sur rounded a magnet rod (of about a pound weight) to which was fast ened a piece of looking-glass, thereby allowing the deflections of the magnet to be observed at a distance by means of a telescope and scale, in the same manner as observations are made with the mag netometer. Two commutators were also brought into the circuit; the one changed the direction of the current, in the wire of the multiplih 2 cator, the other allowed the currents of the thermo-elements to pass either so as to strengthen, or so as to oppose each other.
The foregoing experiments were carried out in the Physical Ca binet at Heidelberg, under the direction of Professor Kirchhoff, to whose advice and assistance I am much indebted.
III. " A Memoir on the Theory of Matrices." By Arthur Cayley, Esq., F.R.S. Received December 10, 1857.
[Abstract.] The term matrix might be used in a more general sense, but in the present memoir I consider only square and rectangular matrices, and the term matrix used without qualification is to be understood as meaning a square matrix ; in this restricted sense, a set of quan tities arranged in the form of a square, e. g. a', b', c' a", b", c" and the consideration of such a system of equations leads to most of the fundamental notions in the theory of matrices. It will be seen that matrices (attending only to those of the same degree) com port themselves as single quantities ; they may be added, multiplied, or compounded together, & c.: the law of the addition of matrices is precisely similar to that for the addition of ordinary algebraical quan tities ; as regards their multiplication (or composition), there is the peculiarity that matrices are not in general convertible; it is never theless possibleato form the powers (positive or negative, integral or
